The format of this document is different from that of previous NOC submittals. of the requirements designated in WAC 246-247-110. Also, the requirements addressed by a particular section are called out in parentheses in the title of that section.
Information has been rearranged to more closely reflect the order
FACILITY LOCATION (Requirement 1)
The SSF will be located in the 400 Area of the Hanford Site, adjacent to the FFTF complex.
Hanford Site and Figure 2 shows the proposed location of the SSF within the 400 Area. Sodium will be transferred to the SSF in batches from several different sodium storage/drain vessels within the FFTF. sodium will be allowed to solidify. solid state within the SSF is expected to require minimal operations and maintenance support. 2. The receiving tank and interconnecting piping will be preheated to about 200 "C by electric heaters.
3. When the proper temperatures have been establ ished, the sodium will be transferred from the supply tank to the receiving tank by a combination of pressure on the supply tank and a vacuum on the receiving tank.
\
The supply tank will be pressurized to approximately 241 kilopascals (kPa) using the existing FFTF argon piping.
the SSF will be evacuated to about -69 kPa using a vacuum pump and a high-efficiency particulate air (HEPA) filter connected to the tanks at the tank vent line.
The receiving tank in 4. The gas system valves will be closed and the sodium valves opened, allowing the sodium to flow from one tank to the other. The transfers will occur in batches, with more than one cycle needed to completely fill one SSF storage tank.
5. After all the transfers for a tank are complete, the inert gas system will be used to establish the desired cover gas pressure and the tank will be allowed to cool to ambient temperature, allowing the sodium solidify.
When the sodium in all four storage tanks has solidified, the ventilation air flow rate will be reduced to a minimum of 11 m3/min and maintained there with the motorized damper controlled by building ambient temperature.
6.
> , , , The b u l k sodium coolant i n the FFTF i s contaihed w i t h i n various systems throughout t h e plant: the Primary Heat Transport system (HTS), t h e Secondary HTS, I n t e r i m Decay Storage (IDS) , and the Fuel Storage F a c i l i t y (FSF).
The Primary HTS sodium (approximately 529,956 1 i t e r s ) contains r a d i o a c t i v e sodium isotopes from neutron a c t i v a t i o n o f t h e sodium during i t s passage through t h e reactor core. a c t i v a t i o n products t h a t have leaked from the f u e l and the absorber assembl i es, as we1 1 as c o r r o s i on products.
It also contains some f i s s i o n and
The Secondary HTS sodium (approximately 249,836 l i t e r s ) contains no a c t i v a t i o n products, but some t r i t i u m has d i f f u s e d i n t o t h e secondary system from t h e primary system through t h e intermediate heat exchanger. HTS t r i t i u m content i s based on a measured concentration o f t r i t i u m .
Secondary
The IDS and FSF sodium (approximately 117,347 l i t e r s and 87,064 l i t e r s , respectively) have not been d i r e c t l y exposed t o the reactor neutron f l u x , but do contain some r a d i o a c t i v e elements o r i g i n a t i n g from sodium t r a n s f e r r e d w i t h f u e l assemblies t h a t were i n t h e reactor o r from t h e leakage o f a c t i v a t i o n o r f i s s i o n products during storage o f f u e l and absorber assemblies. The radionuclide concentrations i n t h e IDS and FSF sodium are much l e s s than i n t h e primary sodium.
Samples o f Primary and Secondary HTS sodium have been analyzed t o determine t h e q u a n t i t y o f r a d i o a c t i v e elements contained i n t h e sodium.
Primary sodium radionucl i d e concentrations are conservatively assumed f o r a1 1 t h e sodium inventory except t h e Secondary HTS sodium. The most recent sodium samples/analyses were made i n February 1993. The r e a c t o r has n o t operated since these samples were taken, so no additional r a d i o a c t i v e isotopes have been produced. Table 1 shows t h e derived radionuclide inventory f o r t h e SSF based on t h e February 1993 isotopes and concentrations, then decayed f o u r years i n conjunction w i t h t h e scheduled operation date o f t h e SSF i n A p r i l 1997 (Vankeuren 1994) . These values are appropriate t o represent the annual possession q u a n t i t y f o r t h e e n t i r e year, because no new sources o f inventory w i l l be added o r removed. 
FACILITY OVERVIEW
The SSF will consist o f three 302,800-liter tanks, one 196,800-liter tank, and associated equipment. around the tanks to provide shielding and weather protection.
will measure approximately 27 m by 28 m by 12 m high.
sodium level probes, heating, ventilation, and air conditioning (HVAC) equipment, etc. will be located on a shielded mezzanine directly above the storage tanks.
A concrete building will be constructed over and The building Operating valves, A plan of the facility is shown in Figure 4 . A secondary containment sump capable of containing the contents of one o f the 302,800-liter tanks will be provided. A metal floor with strategically located openings (holes/annulus) will cover the sump to limit the oxygen available for combustion. Temporary level probes will be used in thimbles in each tank for monitoring during initial fill or any subsequent drain operation.
solidifies. The storage tanks, piping, and heating equipment will be capable o f heating and maintaining the equipment and sodium at a temperature between 177 "C and 200 "C. sodium at all times. Each tank will be capable of withstanding either a full vacuum or an internal pressure of 345 kPa at 200 "C (MA1 1994).
Level monitoring will not be required once the sodium in the tanks An inert cover gas blanket will be maintained over the 
BUILDING VENTILATION
The building will use mechanical ventilation to keep temperatures below 49 "C in the summer and above 0 "C in the winter. To heat and maintainsthe storage tank area to the minimum required temperature, four 20-kW, 57-m /min up-flow furnaces with two 36-cm ducts will be used. Ventilation air is supplied from the outside. During sodium transfer operations and while the sodiym remains molten, the ventilation air flow rate will be at least 43 m /min. After the sodium in all four tanks has solidified, the building will be in t)e sodium storage mode and the ventilation air flow rate will be kept at 11 m /min or greater. Because design standards and codes, operational controls and procedures preclude the area from containing airborne radioactive material, ventilation air is exhausted to the outside through the roof (MI, 1994).
STORAGE TANK COVER GAS SYSTEM
The cover gas from inside the tanks can be exhausted from the facility from three places: the vacuum pump exhaust, the storage tank vent lines, or the storage tank pressure relief lines. (Refer to Figure 4 .)
The vacuum pump, used only during sodium transfers, will be connected to the storage tank vent and pressure relief system using a quick disconnect fitting. with the discharge being vented to the outside.
HEPA filtration will be provided on the inlet to the vacuum pump
A separate HEPA filter assembly will be provided for the tank vent and pressure relief systems. The filter assembly will be sized to provide a drop of less than the design pressure across the filter at the highest flow rate encountered (either venting or during actuation of the safety relief valve).
The HEPA filter assembly will consist of a prefilter and two stages of HEPA (99.95-percent efficient) filtration. Its discharge will be routed directly through the roof of the SSF. Over-pressure protection will be provided for each tank. will consist of a rupture disk and a pressure relief valve installed in series. after a release or durifg maintenance or testing of the relief valve. valves will exhaust 1 m /min at 345 kPa. Gases vented from the pressure relief valves will be routed to a 15-cm-diameter header that discharges through the HEPA filter assembly (MAI, 1994).
The protection This combination prevents air exposure to the inside of the tank The

NONITORINC SYSTEN (Requirement 9 )
In accordance with 40 CFR 61 Subpart H, periodic confirmatory measurements will be performed.
RELEASE RATES (Requirement 13)
This section contains information and calculations regarding unabated release r a t e s and abated release rates from the SSF. Two scenarios are assessed for releases without an emission control system in place: emissions during sodium transfer operations and emissions in the sodium storage mode. The unabated emissions are summarized in Table 3 and the abated emissions are summarized in Table 4 .
UNABATED EMISSIONS DURING SODIUM TRANSFER OPERATIONS
Two types of releases are considered possible during the sodium transfer operations (Prevo, 1994) :
A tritium release caused by venting of the cover gas over previously transferred sodium t h a t i s contaminated with tritium A radioactive sodium aerosol release caused by the elevated temperatures during the transfer.
Both are discussed in the following sections.
10.1.1* T r i t i u m Release
The method proposed f o r transferring the sodium from the FFTF t o the SSF involves preheating and placing a vacuum on a storage t a n k in the SSF, opening the correct valves t o connect the storage t a n k with the appropriate FFTF sodium system, and f i n a l l y transferring liquid sodium. Pressure will be applied t o the argon cover gas over the FFTF sodium t o t r a n s f e r the sodium. The SSF storage t a n k s will n o t be contaminated before receiving the f i r s t transfer of sodium. If the SSF storage t a n k s can be f i l l e d in one batch, essentially no tritium will be released. However, several batch transfers will be needed t o f i l l each t a n k , which may require evacuating the argon cover gas before each transfer. Therefore, on subsequent evacuations, the argon gas may be contaminated with tritium.
The following i s a conservative analysis t o determine the maximum amount of tritium t h a t could be released during the transfer of a l l the sodium t o the SSF.
Assumpt i ons :
The equivalent of one tank volume a t standard temperature and pressure i s evacuated a f t e r the i n i t i a l contamination-free pump down The i n i t i a l evacuation may provide a sufficient pressure drop t o complete the sodium transfer; however, assuming an additional tank volume is considered a conservative approach, because subsequent evacuations would be made a t a reduced pressure .
The concentration of tritium in the primary sodium, conservatively assumed to fill three of the 302,800-liter tanks, is the same as histori$al concentrations of tritium in the reactor cover gas (about
The concentration of tritium in the secondary sodi'um (assumed to f i l l the 196,800-liter tank) is equal to the histolical concentration of the secondary sodium cover gas (about 4 x 10-pCi/ml). The remaining 52,996 liters of secondary sodium will go to a 302,800-liter tank.
The amount of tritium released during the fill of one tank with primary sodium would be:
(302,800 liters) (lo3 ml/liter) (5 x pCi/ml) = 1.5 x lo4 pCi For three tanks, the amount of tritium would be: 4.5 x io4 pci or 4.5 x IO-* ci
The amount released during the fill of the 196,800-liter tank with secondary sodium would be:
(196,800 litys) (lo3 ml/liter) (4 x or 7.9 x 10-Ci pCi/ml) = 7.9 x lo2 pCi be:
The total amount of tritium released from filling all four tanks would (4.5 x + (7.9 x = 4.6 x Ci.
Aerosol Re1 ease
Any radioactivity released as aerosols would be ver small, because the vapor pressure for sodium at 200 "C is very low (2 x 10-'atmospheres).
The following assumptions are conservative and the actual releases are expected to be less than the calculated values. Calculations to determine the airborne concentrations are presented below.
Assumptions:
0
Before filling a 302,800-liter tank with sodium, tbe tank has been evacuated and backfilled with cover gas (3.03 X 10 ml) (302,800 liters) (lo3 ml/liter) = 3.03 X 10' ml At the start of the filling process, radionuclides are entrained in the cover gas at the maximum values as derived in the following steps During the filling process, the entire 3.03 x 1 0 ' ml of cover gas is re1 eased Once again, the initial evacuation may provide a sufficient pressure drop to complete the sodium transfer; however, assuming an entire tank volume is considered a conservative approach because subsequent evacuations would be made at a reduced pressure At ideal gas conditions of 1 atmosphere vapor pressure, 0 "C temperature and 22 liters o f air, and applying the Ideal Gas Law, the 22 liters o f air would contain 23 g of sodium
The amount o f sodium in 22 L of air at 2 x determined by using ratios of grams of sodium to atmospheres: atmospheres can be 23 qrams 1 atm x grams 2 x 10" atm Therefore, 22 ,$ o f air contain 4.6 x gm of sodium per ml.
gm of sodium. Converting to gm/ml gives 2.1 x 10-activities in the sodium are multiplied by the 2.1 x 10-aerosol concentration. Results are shown in Table 2 . To obtain individual radionuclide activities, their concentration values, calcultted above, are multiplied by the entire volume of the cover gas (3.03 x 10 ml). results are also shown in Table 2 .
To obtain concentrations of individual radionuclide&, their specific gm/ml sodium These Tab1 e 2 . Aerosol Re1 ease Cal cul at ion Resul ts .
Speci f i c Airborne Airborne Airborne activity on sodi um radionuclide radionucl ide Radionuclide 3/97 concentration concentration activity (Ci /gm) (gm/ml ) (Ci/ml) (Ci) "Na 1.8 E-07 2.1 E-10 3.8 E-17 1.2 E-08 137cs 9.1 E-11 2.1 E-10 1.9 E-20 5.8 E-12 239Pu 1.2 E-12 2.1 E-10 2.5 E-22 7.6 E-14
UNABATED EMISSIONS DURING SODIUM STORAGE
The sodium will be stored in the SSF in a solid form after cooling. The cooling could take several months, because o f the insulation of the tanks and the high heat capacity of large quantities o f sodium. The temperature of the sodium and the tanks during transfers and cooldown to ambient will be 200 "C or less. .The diffusion o f tritium through metal is lower af lower temperatures. The pressure relief system will relieve 68 m /min at 345 kPa. The cover gas pressure on each tank will be controlled manually with the cover gas space normally being stagnant.
Considering the low sodium temperatures, solid sodium, and stagnant cover gas, possible releases o f tritium during sodium storage would be significantly less than those during sodium transfer operations (Prevo, 1994) . Table 3 OF UNABATED EMISSIONS ists the potential annual unabated emissions from the SSF representing combined quantities from the previously discussed scenarios. To address any opacity concerns, the potenti a1 total particulate concentration at the stack exit was calculated by dividing the DF into 2.1 E-10 gm o f sodiuy per ml of air, derived in Section 10.1.2, and converting the units into pgm/m.
SUMMARY
The potential total particulate concentration at the stack exit would be:
OFFSITE IMPACT (Requirements 14 and 15)
This s e c t i o n c o n t a i n s information regarding the e f f e c t i v e dose e q u i v a l e n t s t o the maximally exposed individual (MEI) o f f s i t e r e s u l t i n g from unabated and abated emissions from the SSF. The ME1 i s l o c a t e d 8,100 meters south of the 400 Area. and the p o t e n t i a l abated doses a r e summarized i n Table 6 . The u n i t dose f a c t o r s included i n the t a b l e s were previously submitted t o the S t a t e o f Washington Department of Health. The information required t o develop the u n i t dose f a c t o r s from the Clean Air Assessment Package 1988 computer code was a l s o included i n "Unit Dose Calculation Methods Summary of F a c i l i t y Effluent Monitoring Plan Determinations" (WHC 1991).
The p o t e n t i a l unabated doses a r e summarized i n Table 5 Table 5. P o t e n t i a l Annual Unabated Offsite Dose from the SSF. 
The 1993 c a l e n d a r y e a r emissions f o r the 400 Area would result i n a dose o f 8.7 E-05 mremlyr t o the same ME1 l o c a t e d 8,100 m south o f the 400 Area (RL 1994) .
The estimated dose of 1.3 E-06 mrem/yr from the SSF i s n e a r l y two o r d e r s of magnitude below the 400 Area dose f o r 1993. The dose r e s u l t i n g from a l l Hanford S i t e o p e r a t i o n s i n 1993, was determined t o be 6.3 E-03 rnremlyr f o r an individual l o c a t e d a t the Sagemore Road farm, excluding radon (RL 1994). The emissions o r i g i n a t i n g from the SSF, i n conjunction w i t h o t h e r c u r r e n t o p e r a t i o n s a t the Hanford S i t e , will not result i n a v i o l a t i o n o f the National Emission Standard of ten mremlyr. The p o t e n t i a l i n c r e a s e o f emissions from the SSF i s n e g l i g i b l e .
FACILITY LIFETIME (Requirement 17)
The SSF w i l l provide s a f e , environmentally sound s t o r a g e f o r approximately 984,100 l i t e r s of elemental sodium p r e s e n t l y i n the FFTF cooling system. The SSF w i l l have a design l i f e of 40 y e a r s f o r the roof and 20 y e a r s f o r the s t r u c t u r e and contents. Sodium t r a n s f e r s w i l l extend over approximately 18 months. Following the t r a n s f e r , the sodium will be allowed t o s o l i d i f y . Long-term s t o r a g e of the sodium i n a s o l i d s t a t e w i t h i n the SSF will r e q u i r e minimal operations and maintenance support. Subsequent t r a n s f e r from the SSF t o a future r e a c t i o n f a c i l i t y i s expected t o t a k e approximately two y e a r s .
A new use f o r the sodium, converted t o sodium hydroxide, has been i d e n t i f i e d by the Tank Waste Remediation System (TWRS) Program f o r c a u s t i c washing a s p a r t o f t h e high-level waste t a n k sludge pretreatment process. FFTF T r a n s i t i o n Project and the TWRS Program technical b a s e l i n e s include planning f o r s t o r a g e of the sodium pending use of t h i s material f o r the TWRS pretreatment process in approximately 2008. I f the b a s e l i n e changes, the sodium would be converted t o a s t a b l e s o l i d form s u i t a b l e f o r land disposal ( i -e . , sodium s u l f a t e o r sodium t e t r a b o r a t e ) . Applicable s e c t i o n s o r requirements of the control technology standards, l i s t e d under requirement 18, will be reviewed and incorporated i n t o the design during the d e f i n i t i v e design process of the SSF.
HEPA f i l t e r s w i l l be i n s t a l l e d on a i r pathways t o control p a r t i c u l a t e emissions r e s u l t i n g from the venting of cover gases from the s t o r a g e tanks during sodium t r a n s f e r s o r the venting from p o t e n t i a l over p r e s s u r i z a t i o n of the s t o r a g e t a n k s . "Technology that will result in a radionuclide emission limitation based on the maximum degree of reduction for radionuclides from any proposed newly constructed or significantly modified emission units that the licensing authority determines is achievable on a case-bycase basis. A BARCT compliance demonstration must consider energy, environmental, and economic impacts, and other costs through examination of production processes, and available methods, systems, and techniques for the control of radionuclide emissions. A BARCT compliance demonstration is the conclusion of an valuative process that results in the selection of the most effective control technology from all known feasible alternatives. In no event shall application o f BARCT result in emissions of radionuclides that could exceed the applicable standards of WAC 246-247-040. Control technology that meets BARCT requirements also meets ALARACT requirements. 'I As stated in WAC 246-247-120, only those radionuclides comprising more than ten percent of the unabated dose need to be evaluated. 99.9 percent of the unabated dose is caused by emissions of tritium. controls are currently available for the control o f tritium from stationary sources, except that condensation can be used if the tritium is in the form of tritiated water. The tritium emissions from the SSF are in the form of HT, therefore condensation (which rarely passes the impact analyses of the BARCT assessment) is not an effective control technology. Consequently, no controls for tritium are proposed as BARCT.
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